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@ Pruning should be conservative
@ Prune as many instructions as possible
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Approach

[ I ~ I = o )

Build points-to set for the given translation unit <program point
Build accurate callgraph < points-to

Eliminate un-called functions < entry function, callgraph

Build modification info <= points-to

Inter-procedural Reachability Analysis <= un-called function elimination

Inter-procedural Slicing < un-called function elimination, modify set,
callgraph, points-to
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Issues and Solutions
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Andersen’s Inaccruacy

1 void foo(void) {
2 int a, i, j, k;
8 int *p;
4 if (a < 0) {
5 p = &i;
6 *p = 3;
7 } else if (a > 0) {
8 P = &j;
9 *p = 3;
10 assert(j > 0); // <= interest point
11 3
12 p = &k;
13 *p = 3;
14 }
y
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CallGraph Example

int dec(int i) {
return i — 1;
unsigned long funcl(int i) {
if (i = 0) return 1;
return funcl(dec(i)) = i;
}
unsigned long func2(int i) {
return i % 0;
unsigned long (xpF)(int) = funcl;

int getNextRandomValue(void) {
return rand() % 10;

CONOOOAEWNH

void populate array(int xarray,
size_t arraySize ,
int (xgetNextValue)(void)) {
for (unsigned i = 0;
i < arraySize; i++)
array[i] = getNextValue ();

int main(void) {
int i = 3;
int myarray[10];
if (i < 3) {
pF = funcl;
} else {
pF = func2;

}

pF(getNextRandomValue ());
populate _array (myarray, 10,
getNextRandomValue);
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CallGraph Comparison

‘ populate_array ‘

N\

‘ getNextRandomValue
<EXTERNAL>

LLVM's basic callgraph @

Accurate CallGraph

func2 ‘

funcl D
}

‘ dec

8/10



Inter-procedural Reachability

define i32 @foo(i32 %i) [
entry:
%cmp = icmp slt i32 %i, 0
br i1 Jcmp, label %if.then, label %if.else

int foo(int i) { if.then:
f if (i <0) { call void @__assert_fail(<...>)
; assert (0); // <= unreachable

return -i;

: } else { if.else:
: return i; ret i32 %i /// <=
' T
} b declare void Q@__assert_fail(i8*, i8%, i32, i8*)

i int fool(int i) { return foo(i); 2} define i32 @foo1(i32 %i) [

entry:
int foo2(int i) { return foo(i); } %call = call i32 @foo(i32 %i)
ret i32 Y%call

int main(void) { ]
, int i = -1;
; // fool(i); define i32 @f002(i32 %i) [
' foo2(-i); entry:
; foo(i); Y%call = call i32 @foo(i32 %i)
' return 0; ret i32 Ycall /// <=
: } ]

define i32 @main() [

entry:
%call = call i32 @fo02(i32 0)
%calll = call-i32 @foo(i32 0)
ret i32 0 /// <=

B
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